(RECEIVED FOR PUBLICATON JUNE 29, 1956) The excretion of urine is one of several bodily activities which is subject to a daily rhythm. It has been clearly demonstrated how the rate of urine output is reduced during the hours normally devoted to sleep and how this rhythmic reduction in flow persists in spite of regular fluid intake throughout the 24 hours and in spite of alteration in the periods of sleep and activity (Mills, 1951) . The average adult secretes just over half the amount of urine by night that he does by day, though individual variation is wide, and this applies to children from infancy upwards (Beyer and Kayser, 1949) .
The belief that there is a group of nocturnal enuretic children who wet the bed because they lack this ability to inhibit the urine flow at night is now quite widely held. Friedell (1927) studied 39 enuretics and found that eight of them passed urine of relatively low specific gravity at night; it was this group which he found particularly resistant to treatment. Smellie (1949) , in discussing the pathogenesis of the condition, stated that nocturnal polyuria had not been sufficiently emphasized, and that it was an outstanding feature of most cases. Holman (1954) 
Method
Two groups of children were studied in hospital.
namely, (1) enuretics and (2) children of similar age who were in hospital for other reasons but were not enuretic. Boys were chosen for the enuretic group in preference to girls because of the necessity for using a collection apparatus at night without undue restriction or sedation. None were included if it was thought that psychological disturbance was severe nor in whom any clear organic cause was demonstrable. Two enuretic girls were included and for these no collecting apparatus was used but they were roused sufficiently to pass urine at approximately three-hourly intervals during the night. From the experimental work of others it is clear that the diurnal-nocturnal rhythm is not likely to have been influenced by such small variations in the depth of sleep (Simpson, 1924) . Standardization of the fluid intake and diet reduced the day-to-day variation in urine output to some extent but there were inevitable differences in the amount of activity and in the environmental temperature.
The day was taken as 6 a.m. to 6 p.m. and the night as 6 p.m. to 6 a.m. Fluid intake apart from that in food was as follows:
Age 4-5 years 6-8 years 9-12 years 900 ml. 1,050 ml. 1,200 ml. The first drink each day was given at 6 a.m. and the last drink at 6 p.m. Diet was standardized as far as possible for the three age groups, the sodium and potassium intake being measured in most cases with a view to comparing the relative day and night output of these electrolytes in enuretics and controls.
Variations in diet did occur but they were such as would make no significant difference to the volume of urine excreted.
ARCHIVES OF DISEASE IN CHILDHOOD
The 'day' collection consisted of all urine passed after 6 a.m. up to and including a 6 p.m. specinen. The 'night' collection consisted of all urine passed after 6 p.m., up to and including a 6 a.m. specimen. Night urine from the enuretics was obtained by means of Paul's tubing fixed over the penis, and, provided that there was supervision at frequent intervals during the night, this was found to be a satisfactory method. If any leakage did occur, the results for that 24 hours were discounted. The bladder was emptied voluntarily at 6 a.m. after the collecting apparatus was removed.
Regulation of fluid intake and diet was begun two days before the collection was started and this continued over an average period of five days and nights for each child. Sodium and potassium output was also measured because it was hoped that this would assist in elucidating the cause of the anticipated nocturnal polyuria. Day-to-day variations did occur but were no more marked in the enuretic group than in the controls. It was therefore decided (after obtaining statistical advice) that no error would be introduced by basing conclusions on the average daily output for the period.
Results
The accompanying table shows the average daily fluid intake and the day and night urine output in each case, together with the ratio of day: night volumes. Fig. 1 shows the night urine volume plotted by age for both groups in the form of a scattergram It can be seen from these that most children passed a volume of urine at night between 150 ml. and 400 ml. varying to some extent with age. There was no significant difference between the night urine volume of the enuretics and that of the controls. There were, however, four subjects whose night urine volume lay well outside these limits and who may be said to have had nocturnal polyuria. Two were enuretics (13E and 14E) and two were controls (IOC and 16C). Case 13E (enuretic) gave a history of thirst and polyuria both by day and night and was accustomed to living in a sub-tropical climate. He was admitted with a tentative diagnosis of diabetes insipidus but investigations showed that there was no impairment of his ability to concentrate urine and it was considered that his thirst was in the nature of a habit. Prolonged observation was not possible because of his return abroad. Case IOC (control) had mild bronchiectasis and no explanation for his nocturnal polyuria can be given. Cases 14E (enuretic) and 16C (control) were both cases of coeliac disease, the significance of which is discussed below.
In Fig. 2 
ARCHIVES OF DISEASE IN CHILDHOOD significant difference between enuretics an
The main exceptions were again the sul IOC and 16C whilst 13E tended to con] closely to the average since he had both c nocturnal polyuria. The subject I C whos ratio was approximately I was a case of disease of the pancreas (vide infra).
The average day: night ratio of urine the enuretic group was 1 -93 whilst that of group was 1 -90.
Since the figures for sodium and excretion do not add any useful informati to the present problem, they have not beei in detail. It is interesting to note, hov the average day: night ratio of both s( potassium output scarcely differed from urine volume, i.e., This maximum volume was compared in some of the members of the two groups and is charted according to age (Fig. 3) . It can be seen that the bladders of most of the enuretics held a relatively small quantity compared with those of most of the controls. Discussion output for
It is disappointing to find that a clinical impression the control cannot be confirmed when put to the test. When questioned, the mother of the enuretic child will potassium often readily support the notion of nocturnal on relevant polyuria in terms which are illustrative rather than n tabulated factual; for example, 'You could float a battleship vever, that in the bed'. Under the conditions of the present Axium and investigation, it seems probable that if relative that of the nocturnal polyuria does cause enuresis, it is likely to be due to some well defined disease, renal or Controls otherwise. The observation that it may accompany 1-97 steatorrhoea, as in the two instances mentioned here, is not a new one, though I can find no previous The results of this investigation do not point the way to any new line of research into the causes of this distressing condition but if they have helped to put one suggested 'organic' cause into its right proportion, a small knot will have been unravelled from the tangle.
Summanry
The theory that nocturnal polyuria is a common contributory cause of enuresis has been tested by measurement of the day and night output of urine from 22 enuretic children and 24 children who were not enuretic, under standardized conditions of diet and fluid intake.
No significant difference was found between the two groups.
The association of relative nocturnal polyuria with steatorrhoea was noted but enuresis did not always accompany it.
The tendency for most enuretics to have a relatively small bladder capacity as judged by the maximum volume passed in one act of micturition was confirmed. 
